On X-ray photoelectron spectra of the Au-Rh/Ti02 catalysts the position of Au4f peak was practically unaffected by the presence of rhodium, the peak position of Rh3d, however, shifted to lower binding energy with the increase of gold content of the catalysts. Rh enrichment in the outer layers of the bimetallic crystallites was experienced. The bands due to Au°-CO, Rh°-CO and (Rh°)2-CO were observed on the IR spectra of bimetallic samples, no signs for Rh+-(CO)2 were detected on these catalysts. The band due to CH3CN on Lewis acid centers shifted to lower wavenumbers with the increase of Rh content, which shows that the strength of Lewis acid sites weakens with the increase of Rh content of the catalysts. CH3CN, on the other hand, dissociates producing CN(a) species even at this temperature. From the shift to higher wavenumbers of the band due to CN(a) the strengthening of the C-N bond with increasing Rh content has been established. The results were interpreted by electron donation from titania through gold to rhodium and by the higher particle size of bimetallic crystallites. The effects of catalyst composition, reaction temperature and composition of the reacting gas mixtures have been studied on the oxidation of CO in the presence of hydrogen (PROX process). The presence of both 0 2 and H2 reduced the surface concentration of CO adsorbed on metallic sites. Mass spectroscopic analysis of the gas phase showed that gaseous C02 formed in the highest amount in C 0 + 0 2 mixture, the presence of H2 suppressed the amount of C02 produced. This negative effect of hydrogen was the lowest on 1% Rh/Ti02, the highest inhibition was observed on Au/Ti02 systems.
INTRODUCTION
Hydrogen produced by the catalytic transformations (steam reforming or partial oxidation) of natural gas or alcohols1,2 always contains significant amount of CO together with H20 , C 0 2 and CH4. Before using hydro gen the concentration of CO (cca. 5-15%) must be low ered to 1-100 ppm for the proper operation of fuel cell producing energy with low environmental impact. 3 The most powerful process for the removal of CO proved to be the preferential oxidation (PROX) and/or the methanation of CO. Among other catalytic formulations supported Au nanoparticles have been tentatively tested in the PROX reaction4-7 based on the high activity of dispersed gold on certain metal oxides for the low temperature oxidation of CO. [8] [9] [10] The important role of a reducible support in the PROX reaction has been demonstrated.9,11-14 Although Au * Author to whom correspondence , 'Aoidfe fcs addressednanoparticles on T i02 (as a reducible support) has been found to be one of the most active catalysts for low tem perature CO oxidation,9,14 little is known on the catalytic behavior of Au/Ti02 catalyst in the PROX reaction.
Another approximation for overcoming the problem caused by the relatively high concentration of CO in the fuel cell is to find a CO-tolerant H2 oxidation catalyst, which works as an anode catalyst that oxidizes CO while maintaining high activity for H2 electro oxidation under 373 K. For this purpose Pt-Sn/C, Pt-Rh supported on Mo0 3 and on T i02 (Ref. [15] ) and y-Al20 3-supported AuPt16 bimetallic systems might be good candidates.
The main concern in the field of bimetallic catalysis is what happens if a mixture of two metals is deposited onto an inorganic oxide support forming thereby a highly dispersed catalyst.11 Ponec12 has listed some effects due to diminished particle size.
In this work attempts have beSnrTnaflfe. to character ize the T i02-supported Au-Rh bimetallic nanobat&fysts Kiss et al. by the adsorptions of CO and acetonitrile (CH3CN) (as probe molecules) to study the possible electronic interac tion between the two metallic components and between the support and the metallic part of the catalysts in order to elucidate the possible catalytic performance of these cata lysts in CO oxidation and in the preferential oxidation of CO in the presence of hydrogen.
EXPERIMENTAL DETAILS
T i0 2 was the product of Degussa (P25, 50 m2/g). For the preparation of 1 w% Au/Ti02 catalyst, the pH of the HAuC14 aqueous solution (Fluka AG) was adjusted to pH = 7.5 by adding droplets of 1 M NaOH solution, and the fine powder of the oxide support was suspended in this solution. The suspension was kept at 353 K for 1 hour during continuous stirring. The suspension was aged for 24 hours at room temperature and washed with distilled water repeatedly, dried at 353 K and then calcined in air at 573 K for 4 hours. 1 w% Rh/Ti02 catalyst was pre pared by impregnating T i02 with an aqueous solution of RhCl3 x 3H20 salt (Johnson Matthey, 99.99% metal basis) to yield 1 w% metal content. The bimetallic Au-Rh cata lysts with three different compositions were produced by impregnating T i02 with the mixtures of calculated vol umes of HAuC14 and RhCl3 x 3 H20 solutions to yield 1 w% metal content; with the variation in the volumes of metal compounds solutions the atomic percent of the met als varied: 25, 50 and 75 atomic percent Au corresponded to 75, 50 and 25 atomic percent Rh. The impregnated pow ders were dried in air at 383 K for 3 h. CO (99.97%), and H2 (99.999%) were the products of Linde. CH3CN (99%, Reanal) was used.
For IR studies the catalysts powders were pressed onto a Ta-mesh (30 x 10 mm, 5 mg/cm2). The mesh was fixed to the bottom of a conventional UHV sample manipu lator. It was resistively heated and the temperature of the sample was measured by NiCr-Ni thermocouple spotwelded directly to the mesh. The pretreatments of the samples were performed in a stainless steel UV IR cell (base pressure 1.33 x 10~7 mbar): the sample was heated in 1.33 mbar H2 up to 573 K and it was kept at this tem perature for 1 hour, this was followed by degassing at the same temperature for 30 min and by cooling the sample to the temperature of the experiment.
Infrared spectra were recorded with a Genesis (Mattson) FTIR spectrometer with a wavenumber accuracy of ± 4 cm-1. Typically 136 scans were collected. The whole optical path was purged with C 0 2-and H20-free air gen erated by a Balston 75-62 FT-IR purge gas generator. The spectrum of the pretreated sample (background spectrum) and the actual vapour spectrum were subtracted from the spectrum registered in the presence of gas or gas mixtures. All subtractions were taken without use of a scaling factor ( / = 1.000).
Mass spectrometric analysis was performed with the help of a QMS 200 (Balzers) quadmpole massspectrometer. XP spectra were taken with a Kratos XSAM 800 instrument using non-monochromatic Mg K a radi ation (hv = 1253.6 eV). TEM images were taken by a Philips CM 20 electron microscope at 300 K. Approxi mately 1 mg of products were put on a TEM grid.
RESULTS AND DISCUSSION

XPS M easurem ents
After recording the X-ray photoelectron spectra of as-received samples in vacuum, the catalysts were reduced in the preparation chamber in H2 for 1 hour then H2 was evacuated at 573 K; this was followed by cooling down to room temperature and transporting of the samples to the measuring chamber for obtaining the XP spectra of the reduced catalysts. Finally, the catalysts were contacted with CO (0.133 mbar) at 300 K for 15 min in the prepa ration chamber and after the evacuation of CO at 300 K, the XP spectra were recorded again. The peak position of Rh3d observed on the XP spectra of as-received samples shifted to lower binding energy after reduction. No appre ciable change in the position of Au4f peak was recorded on the spectra of the reduced Au-containing samples in comparison with the as-received catalysts.
The position of the Au4f peak did not change with the variation of Au:Rh ratio of the reduced catalysts ( Fig. 1(A) ). A continuous shift to the lower binding energy in the position of Rh3d peak of the reduced samples, however, can clearly be recognized ( Fig. 1(B) ) with the increase of the Au content of the catalysts. The changes of peak areas for Ti2p, Au4f and Rh3d of the reduced cata lysts as a function of the catalyst composition are depicted on Figure 1 (C). The peak area of Ti2p slightly increased with the increase of Rh content, while the peak areas of Au4f and Rh3d changed according to the nominal com position of the catalysts. Based on the peak area values corrected by the sensitivity factors the AreaAu/(AreaAu + AreaRh) and AreaRh/(AreaAu + AreaRh) ratios were calcu lated ( Table I ). The data clearly show that the outer layers contain more Rh than it could be expected from the nomi nal (bulk) composition of the catalysts. We did not observe further changes neither in the peak positions, nor in the peak areas after CO adsorption and evacuation at 300 K.
Although the number of works on bimetallic nanoclus ter has significantly grown in the last decades, no gen erally accepted theory concerning the catalytic effects of bimetallic catalysts can be found in the literature. It turned out in the very early stage of the studies that the models built up for the non-supported bimetallic systems, such as rigid band model,17 formation of alloy,18-20 surface enrich ment in the component with lower heat of sublimation,21 "cherry model,"22 coherent potential approximation,19'20 ensemble and ligand effect21-25 and electron transfer26,27
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Characterization of Au-Rh/Tï02Bimetallic Nanocatalysts by CO and CH3CN Adsorption cannot be simply transformed to the supported bimetallic catalysts. UPS studies28,29 revealed that metal crystallites having more than 150 atoms behave like a bulk metal. At lower particle sizes (ca. 50 metal atoms) the electronic structure is altered. Alloy formation can also be predictable in most cases of supported bimetallic systems, which can be influenced by the nature of the catalyst carrier.31*"33 The supporting oxide in our study was T i02, the reduction of which above 623 K would lead to strong metal support interaction (SMSI); this phenomenon may further strongly influence the electronic properties of the bimetallic par ticles. The reduction temperature (573 K) applied here hindered the occurrence of SMSI, thus this effect can be disregarded. The present XPS results show that after the reduction of monometallic nanocluster, the corresponding metal is the peak position of Au4f was 83.6 eV, that of Rh3d was 307.6 eV on 1% Au/Ti02 and 1% Rh/Ti02, respectively.
(The peak position of the bulk metals are: 83.7 eV (Au4f) and 307.0 eV (Rh3d) in our control experiments in har mony with the literature data34). With the increase of the Rh content the XPS peak position of Au4f remained prac tically constant ( Fig. 1(A) ), while that of Rh3d shifted to lower binding energy with the increase of Au content of the catalysts ( Fig. 1(B) ). The possible electron donation between the components of the catalysts is governed by the work function value (A$) of the individual parts of the samples. The work function of reduced Ti02 is 4.8 eV,35 that for polycrystalline Au is 5.38 eV36 and (A4>) of poly crystalline Rh is 4.98 eV.37 On the basis of these liter ature data the most electron donating component should be T i02, the most electron accepting part of our catalysts has to be gold. According to the picture obtained in the present XPS study, however, Rh seems to be the most elec tron accepting component of the Au-Rh-Ti02 nanosystem, as only its characteristic 3d peak shifted to lower bind ing energy with the increase of gold content. We suppose that the electron donation occurred from T i02 to gold and gold-in spite of the (A(j>) values-conveyed the electrons to Rh. This is probably due to the filled d-orbital of gold and the difference in binding energy between Au4f and Rh3d orbitals. The other effect for the binding energy shift of Rh3d is the change of the Rh size in the presence of Au. Increasing Characterization of A u-R h/Ii02Bimetallic Nanocatalysts by CO and CH3CN Adsorption Kiss et al.
LU CC the size, there are more screening electrons. As a conse quence the core-hole screening is more effective and the binding energy of orbital shifts to lower energies.
TEM Study
In order to characterize and to estimate the sizes of dif ferent nanoclusters, TEM experiments were carried out. Using the preparation technique mentioned above the par ticle size of Au in monometallic 1 % Au/Ti02 is 6-7 nm.
The size of Rh in 1% Rh/Ti02 is somewhat higher then Au, it is measured around 7-8 nm. In the bimetallic nanosystem the metallic size has been changed. With increase of Rh content the metallic size increases. The size in the case of 1% (0.25Au + 0.75Rh)/TiO2 measured to be 10-12 nm. These findings are consistent with the XPS results and confirm the FTIR results obtained during CO adsorption on these surfaces.
FTIR A nalysis o f CO Adsorption
Besides the 2180 cm-1 band (CO adsorbed on T i02), bands at 2130, 2094, 2051, 2026, 1968 and 1918 cm "1 appeared in the range of 2400-1800 cm-1 during the low pressure (0.0133 mbar-1.33 mbar) CO adsorption at 300 K on 1 w% Au/Ti02 (Fig. 2(A) ). With the increase of CO pressure to 1.33 mbar a shift from 2130 cm-1 to 2125 cm-1 was observed. In 13.3 mbar CO this band appeared at 2121 cm-1. At the highest CO pressure applied here (13.3 mbar) one band with dramatically increased intensity at 2035 cm-1 appeared instead of the 2051 and 2026 cm-1 bands.
The adsorption of 0.0133 mbar CO on 1 w% Rh/Ti02 caused the appearance of the bands at 2102, 2053, 1904 and 1858 cm-1 (Fig. 2(B) ). With the increase of CO pres sure the 2053 cm-1 band shifted to higher wavenumbers; in 13.3 mbar CO this band was observed at 2066 cm-1 and a new band at 1965 cm-1 appeared. Due to the evacu ation at 300 K for 15 minutes the intensities of the bands slightly diminished and the band at 2066 cm-1 (observed in the presence of CO) shifted to 2055 cm-1. The spectra due to CO adsorbed at 300 K on 1 w% (50 atomic % Au + 50 atomic % Rh)/Ti02 sample illustrate what happened on the surfaces of bimetallic systems during CO adsorp tion ( Fig. 2(C) ). Bands due to CO adsorbed on Au-sites and on Rh-centers, respectively, can be distinguished even under the lowest CO pressure. The most striking change is observed in the position of the band around 2020 cm-1, which belongs to an Au-CO species. This band appeared at 2012 cm-1 in 0.0133 mbar CO, its position shifted to higher wavenumbers with the increase of CO pressure. In 13.3 mbar CO it was observed at 2028 cm-1. After a short evacuation at 300 K the intensity of all bands greatly reduced, the band that appeared at 2065 cm-1 in CO Wavenumber (cm-1) 
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Characterization of Au-Rh/Ti02Bimetallic Nanocatalysts by CO and CH3CN Adsorption shifted to 2050 cm-1 and a new band at 2090 cm-1 (prob ably overlapped by the intense 2065 cm-1 band in CO) became clearly observable. Similar features were detected on other bimetallic nanoclusters, the intensity of the bands due to Rh-CO species evidently increased with the increase of Rh-content. For proper comparison the spectra in 13.3 mbar CO after 60 minutes of adsorption at 300 K were depicted on Figure 3 . It is to be noted that the adsorption capac ity of the bimetallic systems was smaller than that of monometallic Au/Ti02 and Rh/Ti02 catalysts (see multi plication factors on the spectra of bimetallic catalysts). It can be noticed that bands due to Rh-CO species (2066, 1965 and 1860 cm-1) were dominant on the spectra of bimetallic catalysts. CO uptake was the highest on monometallic catalysts (on 1% Au/Ti02: 4.3 mg/gcat and on 1% Rh/Ti02: 5.2 mg/gcat). The amounts of CO bonded to the surfaces of the bimetallic catalysts were substan tially lower (1.1-3.1 mg/gcat). After the He-purge of the system at 300 K no CO desorption from Au/Ti02 and bimetallic nanoclusters was observed in the TPD experiments.
From the experimental findings (Rh enrichment in the outer layers (Table I) , lower capacity for CO adsorption of bimetallic catalysts) we intend to think that particles containing both Au and Rh atoms formed on the titania surface and the size of these bimetallic particles is greater than the particle size of monometallic catalysts. The inten sity values of the bands due to adsorbed CO (Fig. 3) point out that the number of the adsorption sites greatly reduced by the presence of the second metal. Similarly to the for mer results38-40 the band at 2066 cm-1 (CO adsorbed lin early to Rh°) at 1965 cm-1 (bridged bonded CO, Rh°CO) and at 2102 cm-1 (symmetric stretching of Rh+(CO)2) appeared on the spectrum of reduced 1% Rh/Ti02. (This IR signal was detected when the crystallite size was very small.) Band due to the asymmetric stretching of Rh+(CO)2 around 2030 cm-1 was overlapped by the broad 2066 cm-1 band. In the cases of bimetallic Au-Rh samples, however, no signs for Rh+(CO)2 species (the presence of Rh+ adsorption sites) were observed on the IR spectra. This can be regarded as a further proof of the electron donation from gold to rhodium in the bimetallic particles, which keeps Rh in reduced state.
FTIR Study o f A cetonitrile Adsorption
Besides the band at 2291-2296 cm-1 due to CH3CN molecularly adsorbed on weak Lewis acid sites (Ti+3) a band at 2275-2283 cm-1 attributed to physisorbed acetonitrile was observed on all spectra. The band at 2334 cm-1 due to CH3CN adsorbed on very strong Lewis acid sites41^3 was detected only on the spectrum of 1% Au/Ti02 in 1. A band at 1698-1733 cm-1 was registered on the sur faces investigated. The band observed at 1655 cm-1 on Pt (111)42 and at 1755 cm-1 on Pd (111)43 was attributed to r f (C,N) CH3CN adsorbed species, and it was concluded that the above difference in the positions of the bands is the consequence of the different softening of CN stretch ing mode: it was softened slightly less on Pd (111) than on Pt (111). Based on the above results obtained on single crystal surfaces, the band at 1698-1733 cm-1 detected in our studies is assigned to rj2 (C,N) CH3CN species formed on the surfaces studied here.
The IR features observed at 2864-2876 cm-1, 2760-2782 cm-1 and 1112-1130 cm-1 can be attributed to adsorbed CH3NH2.44-47 The formation of methylamine might be connected with the participation of titania OH groups in the surface reactions.
The appearance of the bands at 1637-1653 cm-1 ( § (H20), at 1565-1590 cm-1 and 1519-1547 c n r 1 (pos sibly due to surface carbonates) is the result of the surface oxidation of acetonitrile by the active oxygen of titania.
We have found no direct correlations between the posi tions, nor the integrated absorbance values of the above bands and the changes in the composition of the samples.
Next the interactions of 1.33 mbar CH3CN were investi gated isothermally at 300, 373, 473 and 573 K for 60 min utes. In these experiments the IR spectra were taken at the Kiss et al. reaction temperature, and the spectra of the reduced cat alyst and the gas phase were subtracted from the spectra registered in the reacting gas.
Differences in the C-N range of the IR spectra obtained in the CH3CN adsorption on different nanosystems became more obvious at 473 K (Fig. 4) . Bands at 2359 cm-1 (due to adsorbed C 0 2), at 2322 cm" 1 (CH3CN adsorbed on very strong Lewis acid sites), at 2218 cm" 1 (Ti-NCO) and at 2117 cm-1 (CN(a) ) appeared on the spectrum of T i02. On the spectrum of 1% Au/Ti02 these bands were registered at 2359, 2315, 2218 and 2120 cm" 1. With the increase of the Rh content of the catalysts further continuous shift to lower wavenumbers occurred in the position of the band due to CH3CN adsorbed on very strong Lewis acid sites; on catalysts having the highest amount Rh a band due to CH3CN adsorbed on weak Lewis acid centres (2293-2289 cm-1) also appeared. In our previous works a band attributed to acetonitrile coordinated on strong Lewis acid centres has been detected on both Au/Ti02 (Ref. [45] ) and Rh/Ti02 catalysts. 44 On T i02 only the band due to actonitrile adsorbed on weak Lewis acid centres has been registered.44*45 The formation of strong Lewis acid sites was connected with the presence of metals (Au and Rh), and it was interpreted as a consequence of the electron donation of Ti-cations on the surface to monometallic (Au and Rh) particles.
The shift observed here in the position of the band attributed to CH3CN adsorbed on very strong Lewis acid sites with the increase of Rh content of the catalysts refers to the decrease in the electron withdrawing power Ti-cationic sites. The band due to CN(a) was shifted in the opposite direction: with the increase of Rh content this band shifted to higher wavenumbers. From these data it can be concluded that the increase of Rh content of the catalysts weakens the acid strength of Lewis centres, which is probably due to the less electron donation from titania to the metal particles. This would lead to the less electron back donation of metal particles to the antibond ing orbital of the bond in CN(a), consequently the bond in CN(a) became stronger with increasing Rh content, thus the band due to CN(a) shifts to the higher wavenumbers.
PROX Reaction on A u -R h /T i02 B im etallic N anocatalysts
The oxidation of CO in the presence of hydrogen (PROX process) was investigated on the above nanoclusters by mass spectrometric method. For comparison the experi ments were performed by using of different gas mixtures. Among the MS data the intensity changes of gas phase C 02 (as a measure of CO oxidation) on selected catalysts at 373 K were depicted on Figure 5 . The highest amount of gaseous C 02 was detected in CO + 0 2 gas mixture on all samples. The data clearly show that the effectivity of monometallic Au/Ti02 in CO oxidation is significantly suppressed by the presence of hydrogen; on 1% Rh/Ti02 and on 1% (0.25Au + 0.75Rh)/TiO2 catalysts, however, the negative effects were experienced only in the presence of higher amount of gaseous hydrogen. This finding can be interpreted on the basis of surface species detected during the above catalytic processes. A detailed description of preferential CO oxidation on Au/Ti02 has recently been given. 48 Similarly to the previ ous findings5"7 CO adsorption proved to be weak on this sample. It was postulated that the increase of the reaction temperature, the presence of oxygen and hydrogen low ered the surface concentration of adsorbed CO. It was also suggested that Au/Ti02 is not a suitable catalyst for pref erential CO oxidation, as the amount of C 0 2 (both in the adsorbed layer and in the gas phase) was highly suppressed by the presence of hydrogen. This was interpreted by the formation of formaldehyde.48 Data obtained in the present work on 1% (0.75Au + 0.25Rh)/TiO2 sample were similar in many respects to those experienced on 1% Au/Ti02.
On the other monometallic catalyst (1% Rh/Ti02) CO adsorbs in higher quantity than on 1% Au/Ti02. In the CO + 0 2 gas mixtures the intensities of the CO bands decreased, which shows that oxygen adsorption blocks a remarkable part of Rh sites at 300 K. At higher temper atures (323-373 K) the intensities of the bands due to
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Characterization of A u-R h/Ii02Bimetallic Nanocatalysts by CO and CH3CN Adsorption Rh+(CO)2 species increased and practically no IR features due to CO adsorbed on zerovalent Rh sites were observed in CO + 0 2 mixtures. This is possibly due to the oxida tion of Rh° centres to Rh+ by gaseous oxygen. Addition of H2 into the C 0 + 0 2 mixtures caused a further dramatic decrease in the intensities of CO bands, which may be due to H2 activation on the metallic sites. Thus a part of Rh surface sites may be occupied by H2 dissociation reducing the number of active Rh sites in CO adsorption and its further oxidation.
The results obtained on 1 % (0.5Au + 0.5Rh)/TiO2 and on 1% (0.25Au + 0.75Rh)/TiO2 samples were very sim ilar to those observed on 1% Rh/Ti02 catalysts. On the basis of the enrichment of Rh in the outer surface lay ers of bimetallic (Au-Rh) crystallites on T i02 (see above) it can be expected that the bimetallic Au-Rh catalysts show a CO adsorptive behavior similar to that observed on T i02-supported monometallic Rh sample.
Below 1800 cm-1 bands due to formate, bi-and monodentate carbonates and formaldehyde appeared on the
spectra. The formation of the above surface species was limited in CO alone on all catalysts, possibly due to the limited amount of surface active oxygen on TiOa surface. In the presence of oxygen and hydrogen, however, the intensities of the bands due to bi-and monodentate car bonates appreciably increased. Special attention has been paid to the formation of formaldehyde in the adsorbed layer. Recently it has been shown48 that the formation of formaldehyde dramatically reduced the efifectivity of PROX process on Au/Ti02 catalyst. On the monometal lic Rh/Ti02 small intensity infrared bands for formalde hyde were detected in CO + 0 2 + H2 gas mixtures. On 1% (0.75Au + 0.25Rh)/TiO2 bimetallic sample bands due to adsorbed formaldehyde were registered in all reacting gases at 300-373 K. The decrease of Au content in the bimetallic samples led to the disappearance of IR features assigned to CH2Ofa). On 1% (0,25 Au+ 0.75Rh)/TiO2 these bands were missing in all reacting gas mixtures and at any temperatures. If we accept the former statement48 that the formation of formaldehyde is disadvantageous in PROX process, its absence on 1% (0.25Au+0.75Rh)/TiO2 would make this sample a promising nanocomposit for the oxi dation of CO in the presence of hydrogen.
CONCLUSIONS
(1) Electron donation from T i02 through Au to Rh occurs in T i0 2-supported bimetallic nanoclusters. (2) Rh enrichment in the outer layers of bimetallic parti cles was observed. (3) Adsorptive capacity of bimetallic catalysts was lower than that of monometallic samples, possibly due to the higher particle size in bimetallic crystallites. (4) Acetonitrile bonds molecularly to the studied surfaces through lone pair electrons of its nitrogen to strong and weak Lewis acid sites of the support and through both carbon and nitrogen atoms of its CN (rj2 (C,N) species). Strength of Lewis acid sites weakens with the increase of Rh content of the catalysts. (5) Acetonitrile dissociates producing CN(a). The bond strength of CN(a) becomes stronger with increasing Rh content of the catalysts. (6) The interaction of gaseous CO with the lattice oxygen of titania leads to the formation of bi-and monodentate carbonates, bicarbonates and hydrocarbonate. The pres ence of H2 in the gas phase increases the surface con centration of hydrocarbonate. All these surface species are spectators and are not involved in the surface reactions. (7) The formation of adsorbed formaldehyde was also observed, which negatively affects he effectivity of the cat alysts in CO oxidation. (8) The surface concentration of CO adsorbed on metallic sites was reduced by the presence of both 0 2 and H2. (9) The amount of gaseous C 0 2 was suppressed by the presence of H2 in the gas phase.
(10) Based upon the data on the formation of sur face species and of gaseous products 1% (0.25 Au 4-0. 75.h)/TiO2 sample seems to be a promising candidate among the Au-Rh bimetallic nanosystem for the oxidation of CO in the presence of H2.
